The case of a 19 year old man struck by lightning is described. He sustained quadriplegia for several months and fully recovered. It is suggested that his weakness was due to extensive peripheral nerve damage. In addition, he displayed many well recognised medical complications of lightning injury including acute renal failure, rhabdomyolysis, respiratory distress syndrome, autonomic dysfimction, Investigations revealed hypercalcaemia with acute renal failure and hyperkalaemia. Urinalysis was positive for myoglobin. Bilateral shadowing on the chest x-ray suggested aspiration and a cardiograph showed large QRS complexes (7 mV) with S-T elevation in the right chest leads compatible with severe electrolyte imbalance.
Case report A 19 year old left handed male docker was admitted on 4 May 1988 after being struck by lightning while astride a stationary motorcycle. He rolled into a nearby ditch part-filled with water and was found apnoeic and cyanosed. His helmet was virtually destroyed by the lightning. On hospital admission he was deeply unconscious (Glasgow Coma Scale 3), tachypnoeic, cyanosed, but peripheral pulses were palpable. Pupils were small and fixed, BP 240/140. He had sustained burns to 20% of his total body surface. These consisted of a flash burn of the face, anterior neck and upper chest which were superficial. There was a burn to the right arm which was patchily deep and a clear electrical injury to the left II-IV digits on their volar surfaces. The middle and ring fingers on the left were severely damaged with open flexor sheaths and poor circulation. There were well demarcated burns on both calves which were probably electrical, but might have been due to contact with a hot engine or exhaust of the motor-cycle. A subtotal perforation of the right ear was noted. He was immediately intubated, ventilated and catheterised.
Investigations revealed hypercalcaemia with acute renal failure and hyperkalaemia. Urinalysis was positive for myoglobin. Bilateral shadowing on the chest x-ray suggested aspiration and a cardiograph showed large QRS complexes (7 mV) with S-T elevation in the right chest leads compatible with severe electrolyte imbalance.
Treatment was started with insulin and dextrose infusion, ranitidine, calcium gluconate, dexamethasone and cephradine. His burns were dressed in standard fashion and his condition improved over the following 24 hours, with return of pupillary reactions.
Over the following two days he developed an acute respiratory distress syndrome followed by autonomic dysfunction, that is, hypertension, tachycardia, hyperpyrexia and severe paralytic ileus.
When examined on 20 May 1988, he was breathing spontaneously, alert, reasonably well orientated and responding to verbal commands. Ocular movement, pupillary light reflexes and fundoscopy were all normal. Phonation was initially very quiet and respiration diaphragmatic. In the limbs there was a flaccid quadriparesis with no voluntary lower limb movement. In the upper limb he could shrug only the left shoulder and perform slight finger flexion with the left hand. The knee jerks were just obtainable but all other tendon reflexes were lost. Plantar responses were both flexor. Sensation was probably impaired below groin level and he continued to require a catheter. The provisional neurological diagnosis was that of acute lower cervical myelopathy with spinal shock secondary to electrical injury. Following cessation of artificial respiration he developed three further complications: left ileo-femoral thrombosis; infection of the right ear in association with the perforated drum; right sided uveitis.
Split skin grafts were used to repair burns to the right elbow and calves. A pedicle graft was raised from the left groin to cover a full thickness burn on the left hand at which time it was noted that all the left digital arteries were thrombosed. Many digital nerves looked unhealthy but were left intact.
With intensive physiotherapy he recovered the ability to stand and the arms had regained further power one month after admission. Detailed neurological examination was limited because of surgical dressings but it was clear (on 20 July 1988) that there was now marked wasting in the right forearm and hand with again depressed tendon reflexes. Joint position sense was impaired as far as the right wrist. The lower limb tendon reflexes were normal. Eventually he was discharged home, walking with sticks, 12 weeks after admission.
Over the following year he generally affected. The bladder paralysis could have been due to autonomic dysfunction of which there was ample evidence early on. Overall we suspect damage to peripheral nerves including the anterior horn cells. According to earlier estimates only 3% of patients3 exposed to electrical shock have neurological complication but this must be an underestimate as others have found limb weakness in 60-70%. 4 5 Immediate effects of lightning include loss of consciousness-due to syncope or concussion-and usually amnesia for the event. Thereafter para-or quadriplegia may be detected generally when consciousness is regained. In most instances, weakness resolves within 24 hours ("keraunoparalysis"). Because of associated peripheral vascular changes (that is, cyanosis, coldness of extremities) it has been suggested that the paralysis is due to intense vasoconstriction brought about by massive autonomic stimulation.6 Apart from these organically based phenomena, hysterical weakness is also seen.
Several neurological sequelae are recognised: 1) Cerebral oedema. This is frequent, sometimes developing rapidly and fatally. Little is known of the neuropathology of lightning injury; with respect to peripheral nerves and spinal cord lesions it has proved difficult to separate direct electrical effects upon nerve from secondary damage due to vascular pathology. In the brain, effects of hypoxia inevitably has complicated interpretation. Critchley3 described multifocal petechial haemorrhages throughout the cerebral cortex, medulla and spinal grey matter with widespread chromatolysis. In peripheral nerve, fragmentation and tortuosity of axons was seen with degeneration of Schwann cells sheaths, some of which showed localised ballooning.
Myelopathy has been associated with compression by haematomata, cord oedema and/or multiple petechial haemorrhage. 6 In one case of progressive myelopathy,'5 there was demyelination of the pyramidal tracts and posterior columns with extensive associated gliotic reaction. Patients with delayed myelopathy have been carefully evaluated'" 16 17 and the consensus view is that a primary demyelinating myelopathy occurs without evidence of axonal degeneration, vascular change or inflammation.
The clinical spectrum of neurological damage due to lightning injury is fairly well described in the literature. Our patient displayed polyneuropathy which is one of the rarer complications. Further documentation of neuropathological abnormalities is badly needed.
